Positive psychology has begun to foster change in the study of adolescence by directing increased attention to the importance of building on adolescents' strengths and abilities as a means to promote positive outcomes. The purpose of this study was to explore the associations between hope, optimism, locus of control, self-determination, and life satisfaction in adolescents with and without cognitive disabilities using structural equation modeling. The results demonstrated comparability in the measurement of each of these constructs in adolescents with and without disabilities. Hope, optimism, locus of control, and self-determination were strongly correlated, and hope and optimism predicted life satisfaction in adolescents with and without cognitive disabilities. The implications of the findings for future research are discussed.
Introduction
In recent years increased attention has been directed toward positive psychology (Seligman, 1998; Seligman & Csikszentmihalyi, 2000) and the need for a fundamental shift in the focus of psychological research. As Seligman (1999) stated in his President's Address to the American Psychological Association, ''psychology has moved too far away from its original roots, which were to make the lives of all people more fulfilling and productive' ' (p. 559) . The tendency of psychological research to focus on distress, pathology, and maladaptive functioning rather than on strengths, abilities, and optimal functioning is clearly demonstrated in the study of adolescence. Research has tended to focus on youth's problem behavior and the prevention of negative outcomes, such as teen pregnancy, violence, eating disorders, academic difficulties, and suicide, rather than on youth's strengths and abilities and the promotion of positive outcomes, such as happiness, life satisfaction, resiliency, and initiative (Huebner, 2004; Larson, 2000; Rich, 2003) . However, the growing body of scholarship focusing on supporting and enhancing the development of adolescents' strengths and abilities (Chafouleas & Bray, 2004; Huebner, 2004; Hunter & Csikszentmihalyi, 2003; Larson, 2000; Pajares, 2001; Rich, 2003; Roberts, Brown, Johnson, & Reinke, 2002; suggests that positive psychology has begun to foster change by directing increased attention to the importance of research focusing on promoting positive outcomes, rather than preventing negative outcomes, in adolescence.
Positive psychology is also fostering change in the study of adolescents with cognitive disabilities. Traditionally, research with adolescents with cognitive disabilities has been narrowly focused on deficits in functioning and on negative outcomes that result from these deficits (e.g., learned helplessness, negative perceptions of control, and academic failure). However, Schalock (2004) identified positive psychology as a component of the ''emerging disability paradigm'' (p. 204) because of its implications for organizing conceptions of personal well-being in people with intellectual disabilities. And the growing body of research on promoting strengths in adolescents with disabilities (Clark, Olympia, Jensen, Heathfield, & Jenson, 2004; Grant, Ramcharan, & Goward, 2003; McCullough & Huebner, 2003) suggests that the positive psychology movement has brought increased attention to the importance of building on positive characteristics as a means to promote valued outcomes in adolescents both with and without disabilities. Positive psychology research, however, is still in its infancy and, to some degree, still occurs in relative isolation. As Judge (2003, p. 3) stated:
Someone may be doing a research program on one trait or characteristic . . . [and] someone else may be carrying on a parallel research program . . . One really can't build on the other unless the commonality between them is acknowledged . . . It makes it very difficult to make sense of the literature, and what the relationship is among these traits.
Further, given positive psychology's goal of broadening the scope of research and practice in psychology and fostering cross-disciplinary linkages (Seligman & Csikszentmihalyi, 2000; Snyder & Lopez, 2002) , there are many more programs of research to examine for commonalities than in the past. Thus, as Snyder and Lopez (2002) stated regarding the future of positive psychology, ''greater attention needs to be paid to the overlap of constructs so as to ascertain shared operative processes and the shared variance in optimal functioning' ' (p. 756) .
Moreover, despite the acknowledgement in the literature that a focus on positive psychology can provide a new direction for research and practice pertaining to people with disabilities, there is little research to move that agenda forward. Therefore, as the field moves forward, we need to work to bring together parallel research programs, not only in psychology, but also in its related disciplines and fields, to examine what is shared and what is unique in the positive psychology movement and to examine the relevance and implications of positive psychology constructs for all people, including people with disabilities.
Thus, the purpose of this study, which is part of an ongoing research initiative examining the effect of positive psychology interventions for adolescents with and without cognitive disabilities, was to bring together parallel lines of research from different fields that focus on promoting positive outcomes in adolescents. Specifically, we were interested in examining the comparability of and interrelationships between some of the most extensively studied positive psychology constructs (hope, optimism, locus of control, and life satisfaction) and selfdetermination, a psychological construct that has been applied to both the disciplines of positive psychology and special education (Wehmeyer, 1996a (Wehmeyer, , 2001 Wehmeyer, Abery, Mithaug, & Stancliffe, 2003; Wehmeyer, Palmer, Agran, Mithaug, & Martin, 2000) .
Hope theory (Snyder, 1994; Snyder et al., 1991) assumes that human actions are goal directed (Snyder, Rand, & Sigmon, 2002) . Within the theory, hope is defined as ''goal-directed thinking in which people perceive that they can produce routes to desired goals (pathways thinking) and the requisite motivation to use those routes (agency thinking)'' (Lopez, Snyder, & Teramoto-Pedrotti, 2003, p. 94) . People with high hope tend to be successful in their goal pursuits and, as a result, tend to experience more positive emotions. People with low hope tend to have more difficulty in overcoming the barriers to goal attainment and, therefore, tend to experience more negative emotions . These emotions, and the learning histories that foster them, then influence future goal pursuits. In defining optimism, Scheier (2002, 2003) focus on an expectancyvalue model of motivation, and assume, as in hope theory, that behavior is organized around the pursuit of goals. According to their theory, optimists pursue goals that have value to them and have confidence that they will be able to attain these goals. Pessimists, on the other hand, tend to not have the expectancy that they can achieve their goals, and therefore tend not to act towards their goals. Thus, a person's outcome expectancies (similar to agency thinking in hope theory; are seen as critical to the performance of goal directed behavior (Carver & Scheier, 1998; Scheier & Carver, 1992) . Rotter (1966) , in defining the locus of control construct, suggested that a person's expectation of specific reinforcement in a given situation depends more on their attitude toward the situation rather than the situation itself.
When a reinforcement is perceived by the subject as following some action of his own but not being entirely contingent upon his action . . . we have labeled this a belief in external control. If the person perceives that the event is contingent upon his own behavior or his own relatively permanent characteristics, we have termed this a belief in internal control (Rotter, 1966, p. 1) .
People who perceive a causal relationship between their actions in a given situation and the outcomes they experience (i.e., an internal locus of control orientation), tend to have a greater action capacity than people who perceive outside forces (i.e., an external locus of control orientation) as having control over the outcomes they experience in a given situation.
Life satisfaction has been defined as ''a global evaluation by the person of his or her life'' (Pavot, Diener, Colvin, & Sandvik, 1991, p. 150) , and has been identified as a key aspect of quality of life and subjective well-being. Positive life satisfaction has been linked with a variety of adaptive outcomes, and is viewed both as an important outcome and as a potential contributor to the development of other positive behaviors and attitudes (Huebner, 2004) .
In our research pertaining to the self-determination construct within the special education field (Wehmeyer, 1996a (Wehmeyer, , 1999 , we have defined selfdetermined behavior as ''acting as the primary causal agent in one's life and making choices and decisions regarding one's quality of life free from undue external influence or interference'' (Wehmeyer, 1996a, p. 24) . Self-determined behavior refers to behavior whose function is to enable the person to act as a causal agent in their lives. The essential characteristics of self-determined behavior include autonomy, self-regulation, psychological empowerment, and self-realization (Wehmeyer, 1999) . That is, people who are self-determined, who are causal agents in their own lives, act autonomously and are self-regulating, psychologically empowered, and selfrealizing. Snyder and Lopez (2002) identified this ''functional'' theory of self-determination as a part of the ''future of positive psychology'' (p. 751). However, there are no studies, of which we are aware, applying the functional theory of selfdetermination to students without disabilities, and very few studies applying positive psychological constructs like optimism (Carver & Scheier, 2002; Scheier et al., 1994; Scheier, Weintraub, & Carver, 1986) and hope (Snyder, 1994; Snyder et al., 1991; Snyder, Rand, et al., 2002) to students with cognitive disabilities. And, while both locus of control (Fournier & Jeanrie, 2003; Nowicki & Strickland, 1973) and life satisfaction (Diener, Emmons, Larson, & Griffin, 1985; Diener, Lucas, & Oishi, 2002; Gilman, Huebner, & Laughlin, 2000; Huebner, 1994) have been studied in adolescents with and without cognitive disabilities (DudleyMarling, Snider, & Tarver, 1982; Huebner, Ash, & Laughlin, 2001; Wehmeyer, 1993a Wehmeyer, , 1994c , there have been no studies, to our knowledge, that have simultaneously evaluated the relationships between self-determination, hope, optimism, locus of control, and life satisfaction, in students with and without cognitive disabilities. However, these constructs appear to have significant overlap. For example, the functional theory of self-determination identifies locus of control as one of the elements that contributes to psychological empowerment (Wehmeyer, Abery, et al., 2003) . Further, optimism (Carver & Scheier, 2002 and hope theory's (Snyder, Rand, et al., 2002) focus on goal-directed behavior overlaps with the focus on self-regulation and psychological empowerment in the functional theory of self-determination (Wehmeyer, Abery, et al., 2003) .
In addition to examining the comparability of and relationships between these positive psychology constructs in adolescents with and without cognitive disabilities, we also sought to evaluate the degree to which hope, optimism, self-determination and locus of control predicted life satisfaction. Life satisfaction has been identified as an important outcome for adolescents with and without disabilities (Huebner, 2004) , and, as mentioned above, an important component of perceptions of subjective well-being (Diener et al., 2002) and quality of life (Huebner, 2004; Huebner, Suldo, Smith, & McKnight, 2004) . Life satisfaction has also been related to school functioning (Huebner & Alderman, 1993; Huebner & McCullough, 2000) and a decreased likelihood of externalizing behaviors (McKnight, Huebner, & Suldo, 2002; Suldo & Huebner, 2004a , 2004b . Hope and optimism have, in previous research, been found to contribute to adolescent's life satisfaction (Edwards, 2004) . Research has also suggested a relationship between locus of control and life satisfaction Dew & Huebner, 1994; Huebner, 1991) . For example, Huebner (1991) found that students who reported high life satisfaction also tended to score more adaptively on measures of locus of control, and Ash and Huebner (2001) found that locus of control mediated the relationship between acute negative life events and chronic stressors and life satisfaction in adolescents. And, although the functional theory of self-determination has never been evaluated in terms of its contribution to life satisfaction, it has been shown to contribute to a more positive quality of life (Wehmeyer & Schwartz, 1998) and to positive postschool outcomes for youth with cognitive disabilities (Wehmeyer & Palmer, 2003; Wehmeyer & Schwartz, 1997) . Thus, we sought to further this knowledge base and examine the role of hope, optimism, and locus of control, as well as the potential role of the functional theory of self-determination, in predicting adolescent's life satisfaction.
Because this study represents one of the first efforts to examine the self-determination construct (as conceptualized in research in special education) in students without disabilities, and one of only a few efforts to examine the hope and optimism constructs in students with disabilities, we chose to use the technique of structural equation modeling (SEM) because of its flexibility in allowing us to examine equivalence issues related to the measurement of each construct in adolescents with and without cognitive disabilities as well as potential cross-group differences in the latent relationships among the constructs. Specifically, we were interested in the following research questions:
(1) Can strong metric invariance of the manifest indicators across the disability and no disability groups be established in the measurement of autonomy, self-regulation, psychological empowerment, self-realization (essential characteristics of self-determination), agency thinking, pathways thinking (subdomains of hope), optimism, locus of control, and life satisfaction? That is, does invariance of the loadings and intercepts hold (Little, 1997; Meredith, 1993) ? (2) What is the pattern of interrelationships among autonomy, self-regulation, psychological empowerment, self-realization (essential characteristics of self-determination), agency thinking, pathways thinking (subdomains of hope), optimism, locus of control, and life satisfaction in adolescents with and without cognitive disabilities? (3) Are there mean level differences in autonomy, self-regulation, psychological empowerment, self-realization (essential characteristics of self-determination), agency thinking, pathways thinking (subdomains of hope), optimism, locus of control, and life satisfaction in adolescents with and without cognitive disabilities? (4) Do hope, optimism, self-determination, and locus of control predict life satisfaction in adolescents with and without cognitive disabilities?
Method

Procedures
School personnel (e.g., school psychologists, school counselors, transition specialists, general and special education teachers, and school principles) within districts across the state of Kansas were contacted by study personnel and provided information about the purpose and nature of this study. School personnel from 12 schools, representing urban, semi-urban, and rural districts, agreed to participate. Participating school personnel were asked to identify students who were eligible to participate (i.e., students who did not receive special education services and students who received special education services under the label of learning disability or mild/ moderate mental retardation), and obtain informed consent for participation from the student's parent/ guardian. All the necessary materials, along with instructions for the administration of the various rating scales, were distributed to school personnel by project staff. After informed consent was received, along with assent from the student, the school personnel administered the battery of assessments in individual or group settings. For students with cognitive disabilities, support (i.e., reading questions or deciphering words) was provided as needed by school personnel. However, school personnel were advised to only assist with questions regarding item content, not questions regarding the appropriate way to answer items.
Participants
Participants included 285 students without cognitive disabilities and 75 students with cognitive disabilities in grades 7-12. Students with cognitive disabilities received special education services under the categories of learning disability or mild/moderate mental retardation. No further demographic information on the participants was available to the researchers.
Measures
Self-determination. The Adolescent Self-Determination Assessment (ASDA; Wehmeyer & Lopez, 2003) was used to measure self-determination. The ASDA is a revision of a measure of self-determination widely used in special education research. The Arc's Self-Determination Scale (Wehmeyer & Kelchner, 1995 ) is a 72-item self-report measure that provides data on self-determination through the measurement of the four essential characteristics of self-determined behavior: autonomy, self-regulation, psychological empowerment, and self-realization (Wehmeyer, 1996a) . Subscale scores can be calculated for the autonomy, self-regulation, psychological empowerment, and self-realization domains, as well as a total self-determination score. A total of 148 points are available on the scale, with higher scores indicating higher levels of self-determination. The Arc's SelfDetermination Scale was developed and normed with 500 adolescents with cognitive disabilities (Wehmeyer, 1996b) . It was demonstrated to have adequate reliability and validity in the measurement of self-determination for adolescents with cognitive disabilities. The Arc's Self-Determination Scale was developed primarily for use with adolescents with cognitive disabilities. The ASDA was developed to provide a valid and reliable measure for all adolescents, with and without cognitive disabilities. Scale developers began by modifying items on The Arc's SelfDetermination Scale that might be perceived by adolescents without cognitive disabilities as too simple. Once this version was developed, a focus group of adolescents without disabilities discussed the scales items, item-by-item, providing recommendations for revisions. These revisions were incorporated into the final version. Wehmeyer, Lopez, Shogren, and Pressgrove (2005) evaluated the psychometric properties of the Adolescent SelfDetermination Assessment, and determined that the factor structure of the measure replicated, to a large extent, that of the original measure and was consistent with the theoretical framework upon which the original scale was based. In this study, Cronbach's alpha values for the ASDA were 0.89 for students without disabilities, and 0.87 for students with cognitive disabilities.
Hope. The Children's Hope Scale (CHS; Snyder et al., 1997) was used to assess hope in students with and without cognitive disabilities. The CHS is a 6-item self-report measure that assesses agency and pathways thinking. Two subscale scores (agency and pathways) or a total hope score can be calculated. Total hope scores can range from 6 to 36, with higher scores indicating greater levels of hope. Research has demonstrated that the CHS has adequate reliability and validity for use in students without cognitive disabilities ages 7-16. Cronbach's alpha values for the scale in this study were 0.89 and 0.87 for students without disabilities and for students with cognitive disabilities, respectively.
Optimism. Optimism was measured using the Life Orientation Test-Revised (LOT-R; Scheier et al., 1994) . The LOT-R consists of six items (and four additional filler items not included in scoring); three framed in an optimistic and three framed in a pessimistic manner. Total scores range from 6 to 30, with higher scores indicating greater optimism. The LOT-R has been demonstrated to have good reliability and internal consistency in youth without disabilities (Scheier et al., 1994 ). Cronbach's alpha values for the scale were 0.75 for students without disabilities and 0.56 for students with cognitive disabilities.
Locus of control. The Nowicki-Strickland InternalExternal Scales (ANS-IE; Nowicki & Duke, 1974) was used to assess locus of control orientations in students with and without cognitive disabilities. The ANS-IE is one of the most widely used assessments of locus of control. It consists of 40 items measured with a yes/no response; total scores can range from 0 to 40, with higher scores indicating a more external orientation. The ANS-IE was normed for use with students without disabilities; however, it has also been used extensively with students with cognitive disabilities, and demonstrated to have adequate reliability in this population (Hall, Spruill, & Webster, 2002; Thomas & Pashley, 1982; Wehmeyer, 1993b Wehmeyer, , 1994a Wehmeyer, , 1994c . Further, Wehmeyer (1993a) demonstrated comparability in the factor structure of the ANS-IE when administered to youth and adults with and without cognitive disabilities. Cronbach's alpha values in this study were 0.73 for students without disabilities and 0.72 for students with cognitive disabilities.
Life satisfaction. To measure life satisfaction, multiple measures were used, including the Satisfaction With Life scale (SWL; Diener et al., 1985) and the Self and Global subscales of the Multidimensional Life Satisfaction Scale (MSLSS; Huebner, 1994; Huebner, Laughlin, Ash, & Gilman, 1998) . The SWL scale consists of five questions; total scores can range from 5 to 30, with higher scores indicating greater satisfaction with life. The SWL has been demonstrated to have adequate reliability and validity for youth without disabilities (Diener et al., 1985) . In this study, Cronbach's alpha values for the SWL were 0.86 for students without disabilities, and 0.81 for students with cognitive disabilities. The MSLSS is a 47-item self-report measure of life satisfaction across five specific life domains (family, friends, school, living environment, and self ) as well as a global domain (i.e., questions not pertaining to any specific life domain). In this study we used two subscales, the self and global domains. Each domain has seven items and scores can range from 7 to 42 within each domain, with higher scores indicating greater life satisfaction. The MSLSS has been shown to have adequate reliability and validity in students without disabilities (Gilman et al., 2000; Huebner, 1994; Huebner et al., 1998) and in students with cognitive disabilities (Brantley, Huebner, & Nagle, 2002; McCullough & Huebner, 2003) . Cronbach's alpha values in this study were 0.91 and 0.86 for the global domain in students without disabilities and in students with cognitive disabilities, respectively. For the self domain, Cronbach's alpha values were 0.88 and 0.90 for students without and with disabilities, respectively.
Missing data
Within the data set, there was a small amount of missing data on a number of variables. The total percentage of missing data values was 1.1% for students with disabilities and 2.1% for students without disabilities. Because of the potential deleterious effects of not including all available data in the analysis process, we used the EM imputation algorithm using the PROC MI procedure within the SAS program (Graham, Cumsille, & Elek-Fisk, 2003) . In so doing, we used the totality of information within our data set to impute the missing data, and therefore maintained important characteristics of the data set, improving our ability to calculate unbiased and efficient parameter estimates (Graham et al., 2003) .
1
Analytic procedures
We used structural equation modeling (SEM) to examine our research questions. SEM allows researchers to flexibly and powerfully examine the relationships between observed and latent variables as well as test cross-group similarities and differences among multiple latent variables (Kline, 1998) . SEM procedures involve the integration of measurement models (which specify the relationships among latent and observed variables) with structural models (which specify the relationship between latent factors). Specifically, the measurement equivalence of the constructs across groups can be assessed, and direct statistical comparisons of the similarities and differences in the means, variances, correlations, and regression relationships among the constructs can be examined (Little, 1997) . Based on our research questions, we sequentially tested our hypothesized models in the following steps: (a) a test of the measurement model that specifies the relationship between manifest indicators (e.g., observed variables) and latent constructs (e.g., unobserved variables), (b) a test of the measurement equivalence in the measurement of these models across adolescents with and without disabilities (e.g., the equating of the loadings and intercepts of the observed variables across groups), (c) a test of the homogeneity of the variances and covariances of the latent constructs in adolescents with and without cognitive disabilities, (d) a test of the equivalence of the patterns of correlations of the latent constructs in adolescents with and without cognitive disabilities, (e) a test of the equivalence of the means of the latent constructs in adolescents with and without disabilities, and (f ) tests of the structural models that specify the causal relationship between the latent constructs in youth with and without cognitive disabilities (Kline, 1998; Little, 1997) .
In the measurement model there were nine latent constructs: autonomy (AUT), self-regulation (SREG), psychological empowerment (PSYE), selfrealization (SREA; the subdomains of the ASDA), agency thinking (CHSA), pathway thinking (CHSP; the subdomains of the CHS), optimism (LOT-R), locus of control (ANS-IE), and life satisfaction (LSAT). We chose to create latent constructs representing the subdomains of the ASDA and the CHS in our measurement model to further evaluate the relationships between these subdomains and the other positive psychology constructs. In our structural model, however, we created higher-order factors from these subdomains representing overall self-determination and hope (see below). For the latent constructs of autonomy, self-regulation, psychological empowerment, self-realization, optimism, and locus of control, domain-representative parcels were created to form three manifest indicators for each latent construct.
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Parceling is a technique commonly used with established measures such as these. A parcel can be defined as ''an aggregate-level indicator comprised of the sum (or average) of two or more items, responses, or behaviors'' (Little, Cunningham, Shahar, & Widaman, 2002, p. 152) . Parceling offers many advantages over item-level modeling, including greater parsimony, fewer chances for correlated residuals or dual loadings of indicators, and reductions in sampling error (Little et al., 2002) . To create parcels for each of the afore-mentioned latent constructs, the item-to-construct balancing technique was utilized (see Little et al., 2002, for details) . For the agency and pathways thinking construct, because only three items were associated with each construct the items were used as the indicators. For the life satisfaction construct, the total scores of the three scales assessing this domain (i.e., SWL, MSLSS-Self, and MSLSS-Global) were used as indicators (i.e., facet representative parcels; Little et al., 2002) . Because of the variability in the scales of measurement across the constructs, each indicator was standardized to have a mean of zero and a standard deviation of 1.0 across the no disability and disability groups.
Additionally, in order to set the scale, instead of using traditional methods such as setting the latent variance to equal 1.0, or setting one indicator to equal 1.0, we used a balancing technique (the effectscoding method; see Little, Slegers, & Card, in press, for more information) which allowed us to set the scale by constraining the sum of the indicator's loadings to be equal to the number of indicators (i.e., sample LISREL syntax: CO LY(1,1) ¼ 3-LY(2,1)-LY(3,1)). By using this technique, we were able to estimate each construct's latent variance in the disability and no disability group in a comparable, nonarbitrary metric (Little et al., in press), a procedure that cannot be preformed with the traditional methods mentioned above. Specifically this method: maintains a construct scaling that is in a meaningful metric; namely, a given latent variable will be on the same scale as the average of all its manifest indicators . . . In line with the basic principles of aggregation, the average of a set of indicators would be a more accurate estimate of the population value than any one indicator arbitrarily chosen from the set (Little et al., in press, p. 10).
We used a similar procedure to define and set the scale of the intercepts such that the latent means could be estimated in both groups in a comparable and non-arbitrary metric and evaluated for differences across groups using nested-model chi-square tests.
To test our hypothesized structural model for youth with and without cognitive disabilities, we created two higher-order constructs: self-determination, which was comprised of the first-order constructs, autonomy, self-regulation, psychological empowerment, and self-realization; and hope, which was comprised of the first-order constructs of agency and pathways thinking. We then tested the ability of self-determination, hope, optimism, and locus of control to predict life satisfaction in students with and without cognitive disabilities.
Results
As described in ''Methods'', using the SEM framework, we sequentially tested our hypothesized measurement and structural models based on our research questions. Here we present our findings as they relate to the (a) measurement models and (b) structural models.
Measurement model
Our first research question centered on whether the constructs we were attempting to measure were the same across the no disability and disability groups. Specifically, we were interested in whether strong metric invariance (i.e., invariance of the loadings and intercepts of the manifest indicators) could be established across the no disability and disability groups. To answer this question, we examined the measurement model using a two-group mean and covariances structures model. The initial, freely estimated, model demonstrated acceptable fit ( 2 (576, n ¼ 360) ¼ 993.25, p ¼ <0.001, RMSEA ¼ 0.056, NNFI ¼ 0.95, CFI ¼ 0.96). Next, following standard procedures to evaluate measurement invariance, we equated the loadings and the intercepts (in sequential steps) and, as shown in Table I , found no significant changes in fit based on the RMSEA Model Test (i.e., does the RMSEA value of the nested model fall within the 90% RMSEA confidence interval of the comparison model, Little, 1997 ; note too, that changes in the CFI were less than 0.01, see Cheung & Rensvold, 2002) . These tests indicate that the constructs included in the model (autonomy, self-regulation, psychological empowerment, self-realization, agency thinking, pathways thinking, optimism, locus of control, and life satisfaction) are invariant when measured across the no disability and disability groups, meaning the same constructs are being assessed in students with and without disabilities. The loading, intercept, residual, and squared multiple correlation values for each indicator, along with the variance for each latent construct in the strong metric invariant model, are presented in Table II .
We also evaluated the homogeneity of the variances and covariances of the latent constructs. The test revealed significant differences between youth with and without disabilities, as shown in Table I . However, follow-up tests demonstrated that the differences in variances were driving these significant findings (see Table II ). Using procedures described by Little (1997) , we tested the equivalence of the correlations among the constructs in students with and without disabilities. Invariance in the pattern of correlations was established, (Á 2 (36, n ¼ 360) ¼ 38.31, p > 0.05). The common correlations between the constructs for students with and without disabilities are presented in Table III .
We then evaluated the relationships between the latent means across the two groups. Specifically, we evaluated the latent means to determine if they were invariant across the no disability and disability groups and, as shown in Table I , they were not (Á 2 (9, n ¼ 360) ¼ 51.16, p < 0.001). Further evaluation demonstrated significant differences in the latent means for self-regulation, psychological empowerment, agency thinking, and locus of control, with students without disabilities scoring more adaptively on each construct, as shown in Table IV .
Structural models
Our hypothesized structural model included two higher-order constructs of self-determination and hope, created from the lower-order constructs included in the measurement model. The structural model, with these higher order constructs included demonstrated acceptable model fit ( 2 (636, n ¼ 360) ¼ 1137.10, p ¼ < 0.001, RMSEA ¼ 0.062, NNFI ¼ 0.95, CFI ¼ 0.96). Moreover, the loadings (beta weights) of the lower order constructs on the higher-order self-determination construct were equivalent across the no disability and disability groups (Á 2 (3, n ¼ 360) ¼ 1.39, p >0.25). The loading of each of the lower-order constructs on the higher-order self-determination construct is presented in Table V. As Table V shows, the selfregulation construct had a significantly lower loading on the higher-order self-determination construct than the other three lower-order constructs (autonomy, psychological empowerment, and selfrealization), although they were all significant. To identify and set the scale for the hope construct, we equated and fixed to 1.0 the regression paths from the lower-order constructs (agency and pathways) to the higher-order hope construct.
Because, we were interested in the degree to which the various constructs (self-determination, hope, optimism, and locus of control) predicted life satisfaction, we examined the regression weights for Positive psychology and adolescents with and without cognitive disabilities each of these relationships. First, we sequentially removed non-significant regression paths from the model. Locus of control did not predict life satisfaction in either group (no disability, ¼ À0.05, z ¼ À0.42, p > 0.05; disability, ¼ 0.18, z ¼ 0.78, p > 0.05), and was thus dropped from further analysis. Similarly, self-determination did not predict life satisfaction in either group (no disability, ¼ 0.20, z ¼ 1.12, p > 0.05; disability, ¼ 0.26, z ¼ 1.08, p > 0.05). At each step of removing nonsignificant paths, optimism and hope remained significant predictors of life satisfaction. We tested the difference in the effects of optimism and hope on life satisfaction for students with and without disabilities and their effects did not significantly differ (Á 2 (2, n ¼ 360) ¼ 0.58, p > 0.50). After evaluating the regression paths, we moved on to evaluate the equivalence of the variances and correlations in the structural model. As in the measurement model, there were significant differences in the variances of the constructs between the groups (Á 2 (11, n ¼ 360) ¼ 42.69, p < 0.001), but not in the correlations between the constructs (Á 2 (6, n ¼ 360) ¼ 10.88, p > 0.05). The final structural model is presented in Figure 1 .
Discussion
The purpose of this study was to explore the interrelationships between positive psychology constructs in students with and without cognitive disabilities. Using the flexible SEM framework, we were able to evaluate a number of questions related to the nature of these interrelationships. In exploring the implications of our findings, the discussion section will be divided into three sections: limitations of the study, summary of the findings, and implications for future research.
Limitations of the study
One of the primary limitations to this study was the relatively small sample of adolescents with cognitive Note: Indicators standardized to have a mean of zero and standard deviation of 1.0 across the disability and no disability groups. disabilities (n ¼ 75). Although there are no set criteria for determining the appropriate sample size for SEM, generally, it is preferable to have a larger sample size, particularly given the complexity of our model and the exploratory nature of our study (Muthén & Muthén, 2002) . Further, because of the limited demographic information made available to the authors, we were unable to undertake any analyses related to differences between students with learning disabilities and mild/moderate mental retardation, as the only information provided was that students were receiving special education services under the label of learning disabilities or mild/moderate mental retardation without the exact label being specified for a given student, or differences based on gender or race/ ethnicity. Further, several of the instruments used in our study had never been evaluated in students with or students without cognitive disabilities. The low reliability for the LOT-R in students with cognitive disabilities reflects the need to further evaluate its use in adolescents with cognitive disabilities. Finally, the low correlations between the subscale latent constructs of the ASDA and the low loading of the self-regulation subscale on the higher order selfdetermination construct suggests that future research is needed to evaluate the measurement of selfdetermination using the ASDA in adolescents with and without disabilities, particularly as past research, with The Arc's Self-Determination Scale, has suggested that the subscales tend to be more strongly correlated and that the self-regulation subscale is a important component of self-determination that is highly predictive of positive outcomes, including quality of life (Wehmeyer, 1996b; Wehmeyer & Kelchner, 1995; Wehmeyer & Schwartz, 1998) . Anecdotally, the self-regulation subscale of the ASDA had a large amount of missing data compared to the other scales and subscales, perhaps because the subscale questions required students to write a response that completed a means-ends problem solving story (Platt & Spivack, 1989) , whereas the rest of the questions on the ASDA and the other scales simply involved selecting a number on a rating scale. Although the missing data was imputed, it is possible that the nature of the questions may have lead to less overall reliability in the adolescent's responses on the self-regulation subscale. Future research is needed to examine the use of the selfregulation subscale of the ASDA in adolescents with and without cognitive disabilities. Strategies to promote the reliable completion of the means-ends problem solving questions by adolescents with and without cognitive disabilities in group administration situations may be critical to this endeavor. Thus, the findings of this study, particularly as they relate to self-determination, must be interpreted with caution.
Despite these limitations, by using the flexible SEM framework, which controls for measurement error and allows us to evaluate our data on multiple levels, we were able to begin the process of exploring the interrelationships between self-determination, hope, optimism, locus of control, and life satisfaction, and, as we discuss in the following sections, provide direction for future research and practice in the positive psychology and disability fields.
Summary of the findings
Invariance of the loadings and intercepts. Our first step was to evaluate the construct comparability, or measurement equivalence, of the nine latent constructs we evaluated (autonomy, self-regulation, psychological empowerment, self-realization, agency thinking, pathways thinking, optimism, locus of control, and life satisfaction) in adolescents with and without disabilities. constructs, this represented their first evaluation in students with cognitive disabilities (agency thinking, pathways thinking, and optimism) or in students without disabilities (autonomy, self-regulation, psychological empowerment, and self-realization).
Ensuring that the loadings and intercepts of each of the latent constructs were equivalent provided a basis to assume that, because the constructs are defined in the same operational manner in each group, the construct's variance, correlational, and mean-level differences can be compared meaningfully and with quantitative precision (Little, 1997) . Finding measurement equivalence was essential to further evaluating the interrelations among these constructs, and provides a basis for future research comparing and assessing these constructs in adolescents with and without cognitive disabilities.
Pattern of interrelationships. After establishing measurement equivalence we were able to evaluate the equivalence of the construct's variances, covariances, and correlations across the two groups. Through these procedures, we were able to establish that there were differences across the groups in the variances of the constructs. This finding provides important information to consider in future research within other analytic frameworks (i.e., traditional ANOVA procedures which assume homogeneity of variance). However, in terms of the pattern of correlations between the latent constructs, we found there was equivalence across adolescents with and without disabilities, indicating there were no significant differences in the pattern of interrelationships among the latent constructs. Further, as shown in Table III , the pattern of correlations among the nine latent constructs that comprised the measurement model suggest that there are commonalities among the constructs but, given the magnitude of the correlations, each of the constructs was distinct in what it was measuring. However, as research moves forward, it will be important to further consider the nature of these commonalities. For example, the autonomy subscale of the ASDA was more strongly correlated with the agency and pathways subscales of the CHS than the other subscales on the ASDA. Further, the self-regulation subscale of the ASDA had relatively low correlations with all of the other latent constructs, including the other subscales of the ASDA (although readers should note the previous discussion pertaining to the reliability of the scores in the self-regulation section). Therefore, future research is necessary to evaluate the relationships between the subdomains of self-determination and hope and, more generally, to examine strategies to reliably measure self-regulated behavior in adolescents with and without cognitive disabilities. Table IV , there were significant latent mean differences on a number of the constructs (self-regulation, psychological empowerment, agency thinking, and locus of control). The direction of these findings, less adaptive scores for adolescents with cognitive disabilities, supports past research that suggests students with cognitive disabilities tend to: have fewer opportunities to learn the skills necessary to self-regulate their learning and behavior (Mithaug, Mithaug, Agran, Martin, & Wehmeyer, 2003; Wehmeyer, Yeager, Bolding, Agran, & Hughes, 2003; Whitman, 1990) , feel psychologically disempowered rather than empowered (Wehmeyer, 1994b) , and have fewer opportunities to exert control over their environment (Wehmeyer & Kelchner, 1996) . The mean level difference in agency thinking suggests that adolescents with cognitive disabilities also may not perceive themselves as being capable of using pathways thinking to achieve their goals, even though the lack of mean level difference in pathways thinking suggests that adolescents with cognitive disabilities do not view their ability to generate workable strategies to achieve their goals differently than students without cognitive disabilities. These differences in agency and pathways thinking in students with and without cognitive disabilities needs to be further evaluated, particularly as they relate to the mean-level differences on the self-regulation subscale of the ASDA. In terms of life satisfaction, there is a small research base that suggests that students with and without disabilities (Brantley et al., 2002; Griffin, 2000; McCullough & Huebner, 2003) do not significantly differ in their global life satisfaction, supporting our findings in this study, but that they do differ on particular domains of life satisfaction (not assessed in this study), including satisfaction with their friends. Thus, further research is needed to replicate and further evaluate mean-level differences in global and domain-specific aspects of life satisfaction, as well as differences in autonomy, selfrealization, and optimism in students with and without cognitive disabilities.
Mean level differences. As shown in
Prediction of life satisfaction. Finally, we were able to move to the level of analyzing the predictive relationships between the latent constructs in our structural models. We were able to create higher-order factors from lower-order constructs (i.e., self-determination and hope), creating hierarchies of prediction, evaluating both the measurement equivalence of the subdomains of self-determination and hope as well as the contribution of the subdomains of selfdetermination to the higher-order self-determination construct. Specifically, we found that the loadings of the four subscales of the ASDA were equivalent across the two groups. However, the self-regulation subscale contributed much less to the higher order self-determination construct than the other three subscales, see Table V . Future research is needed to evaluate this finding, particularly given the strong body of research supporting the contribution of the self-regulation subdomain to The Arc's SelfDetermination Scale (Wehmeyer, 1996b; Wehmeyer & Kelchner, 1995) , and the possibility that, in this study, there were issues with the reliably of adolescents responses on the self-regulation subscale of the ASDA.
Additionally, we were able to test the ability of selfdetermination, hope, optimism, and locus of control to predict life satisfaction. Our findings revealed that locus of control and self-determination were not significant predictors of life satisfaction in students with and without cognitive disabilities, although selfdetermination was a stronger predictor than locus of control and approached significance. Hope and optimism, however, did significantly predict life satisfaction, at an equivalent level in students with and without disabilities. This finding supports the importance of hope and optimism in developing interventions to enhance life satisfaction in students with and without disabilities. Given the preliminary nature of this study, further research is needed to examine the role of each of these constructs. The role of self-determination needs to be investigated further, given that a large body of research suggests that self-determination contributes to positive outcomes for students with disabilities (Wehmeyer & Palmer, 2003; Wehmeyer & Schwartz, 1997 . As there may have been issues with the measurement of self-determination in this study, that problem may account for failure of self-determination to significantly predict life satisfaction. Additionally, future research is needed to more specifically examine the relationship between locus of control and life satisfaction, particularly given recent research suggesting that, rather than predicting life satisfaction, locus of control may act as a mediator between negative life events and chronic stressors and life satisfaction in adolescents, relationships we were unable to explore in this study.
Finally, we were able to evaluate the variances and correlations of the constructs in the structural model for equivalence across groups. As in the measurement model, we found there were significant differences in the construct's latent variances across the two groups, but not in the pattern of correlations. When looking at the correlations (see Figure 1) , it is clear that self-determination, hope, optimism, and locus of control are significantly related. This suggests the need for future research that further assesses the commonalities, as well as the distinguishing features, of each construct.
Implications for future research
The purpose of this study was to bring together several lines of research that focus on promoting positive outcomes in adolescents with and without cognitive disabilities, exploring the associations between several constructs associated with the positive psychology movement. As discussed above, the use of SEM allowed us to flexibly examine the interrelationships of these constructs in adolescents with and without cognitive disabilities at multiple levels, providing direction for future research in this area. Specifically, it will be important to further evaluate the relationships of self-determination with other positive psychology constructs. Given the significant correlations between self-determination, hope, optimism, and locus of control, it will be important to evaluate how these constructs converge and diverge, and how they work together to promote optimal functioning (Snyder & Lopez, 2002) . However, and perhaps more importantly, this research provides an impetus to unify diverse lines of research and work to better understand the factors that contribute to positive outcomes for adolescents with and without cognitive disabilities. Notes 1. Supplemental analyses were also conducted on complete cases. A similar pattern of results was found in the analysis of complete cases and in the analysis of the imputed data set. Contact the authors for more detailed information on these supplemental analyses. 2. To receive information on the means, standard deviations, and correlations among the manifest indicators please contact the authors.
